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Abstract

The EU Natura 2000 network of protected areas covers nearly 19% of the EU’
s land territory and 10% of its marine areas, playing a significant role in bio-
diversity conservation and enhancing regional socioeconomic well-being, and
is acclaimed as the world’ s most successful transnational protected area net-
work. Its successful experiences are mainly reflected in five aspects: (1) Through
regional biodiversity conservation legislation, promoting member states to ful-
fill their legal obligations and advance the construction of the protected area
network; (2) Based on the EU decision-making process, establishing a decision-
making and implementation mechanism with multi-stakeholder participation
throughout the entire process, enhancing the scientific rigor of decisions and
the enthusiasm of multi-party participation; (3) Promoting strategic planning
based on a holistic perspective, improving the connectivity of the protected area
network and the rationality of spatial layout; (4) Coordinating regional devel-
opment objectives, developing diversified funding channels, and using a funding
application and evaluation system to promote the scientific formulation and ef-
fective implementation of protected area management plans; (5) Standardizing
the recording of protected area data and making it openly shared, facilitating
scientific research and management model innovation. These experiences hold
important reference significance for the selection of pathways and models for
global biodiversity cooperative governance, for China to lead and promote the
formulation of strategies and policies for global biodiversity governance, and
for the construction and optimization of China’ s protected area system with
national parks as the mainstay.
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Abstract

The EU Natura 2000 protected area network, covering nearly 19% of the land
and 10% of the sea in the EU, has played an important role in protecting biodi-
versity and enhancing regional socio-economic well-being, and is regarded as the
most successful transnational protected area network in the world. Its successful
experience is mainly reflected in five aspects: (1) promoting member states’ com-
pliance with the law and driving protected area network construction through
regional biodiversity conservation legislation; (2) establishing a decision-making
and implementation mechanism with whole-process participation of multiple
stakeholders based on the EU resolution process, which enhances the scientific
nature of decision-making and the enthusiasm of multi-party participation; (3)
promoting strategic planning from a holistic perspective to improve the con-
nectivity and spatial layout rationality of the protected area network; (4) co-
ordinating regional development goals, developing diversified funding channels,
and promoting scientific formulation and effective implementation of protected
area management plans through a funding application and assessment system;
and (5) standardizing the recording of protected area data and making it pub-
licly available to support scientific research and management model innovation.
These experiences have important implications for selecting paths and models
for global biodiversity cooperative governance, for China to lead and promote
the formulation of global biodiversity governance strategies and policies, and
for the construction and optimization of China’ s protected area system with
national parks as the mainstay.
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The world is facing a severe threat of accelerating biodiversity loss, and
strengthening biodiversity conservation to maintain the material foundation
for human survival has become a global consensus [1,2]. Establishing a
protected area system is the most important way to protect biodiversity [3,4]
and is receiving increasing attention from countries worldwide. The second
phase of the 15th Conference of the Parties (COP15) to the UN Convention
on Biological Diversity adopted the Kunming-Montreal Global Biodiversity
Framework (hereinafter referred to as the “Kunming-Montreal Framework” ),
which proposes the action target of effectively protecting at least 30% of land,
inland water, coastal and marine areas by 2030 (hereinafter referred to as the
“30$x30target"). Theproposalo fthe"30x 30target"re flectstheurgentdesiretoreversethetrendo f globalbiodivers
target,” China, as the COP15 presidency and a responsible major country,
needs to focus on improving global protected area coverage and governance
effectiveness as a key lever to play a leading and exemplary role in global
biodiversity governance.

The EU Natura 2000 protected area network (hereinafter referred to as “Natura
2000” ), constructed and managed by the European Union, is acclaimed as the
world’ s most successful transnational protected area network and has played an
important role in protecting biodiversity and enhancing regional socio-economic
well-being [5-7]. This paper analyzes the construction and governance expe-
rience of EU Natura 2000, aiming to provide reference for China to promote
global biodiversity governance and build a protected area system with national
parks as the mainstay.

1.1 Basic Situation

All 27 EU member states participate in Natura 2000. As of October 2022,
Natura 2000 has established 18,651 protected sites, including 15,576 terrestrial
sites and 3,075 marine and other water area sites, covering nearly 19% of the
EU’ s land and nearly 10% of its seas. The coverage rate of Natura 2000 pro-
tected areas in most countries ranges between 10%-20%. Eastern European
countries such as Slovenia have relatively high coverage rates exceeding 30%,
while Western European countries like France, affected by long-term industrial
development, face more challenges in expanding protected areas and have rela-
tively lower coverage rates (Table 1 ).

On the basis of gradually increasing protected area coverage and basically achiev-
ing the “Aichi Target,” Natura 2000’ s current main goals are to expand marine
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protected areas within its domain and to incorporate adjacent non-EU protected
areas under unified management to promote the realization of the “30$x$30
target.” Meanwhile, Natura 2000 also faces issues such as inadequate funding
supervision mechanisms and uneven protection effectiveness among different
countries.

1.2 Natura 2000 Plays an Important Role in Promoting EU
Sustainable Development

Numerous monitoring, evaluation, and research studies have demonstrated that
Natura 2000 delivers important ecological, health, economic, and social benefits,
playing a significant role in promoting EU sustainable development.

(1) Ecological benefits. Natura 2000 has significantly improved ecological
quality in the EU. The European ecological status assessment [8] shows that
habitat and endangered species conservation across Europe improved by 6% in
both the 2007-2012 and 2013-2018 evaluation periods. Between 2014-2020, EU
member states increased forest area by 13% and wetland area by 10%, with
the number of protected endangered flora and fauna species increasing to 2,300,
double the number at the beginning of Natura 2000° s operation in 2000.

(2) Health and well-being benefits. Natura 2000 has positively impacted
local residents’ physical and mental health. For example, Natura 2000 sites
in Brussels, Belgium, reduce noise by 1.5 dB, contributing to local residents’
physical and mental well-being [9]; German Natura 2000 sites provide accessible
natural spaces for urban residents [10].

(3) Economic benefits. Natura 2000 promotes industrial development and
transformation, creating opportunities and providing funding support for eco-
logical agriculture, sustainable forestry, sustainable fisheries, ecotourism, and
climate-adaptive green infrastructure development [11]. A 2011 assessment by
the Institute for European Environmental Policy (IEEP) showed that Natura
2000 generates approximately €189-360 billion in economic value for the EU
annually (including use and existence values) [11]. As market recognition of
ecosystem service values such as forest carbon sinks increases, the economic
value embodied by Natura 2000 continues to rise [12].

(4) Social development benefits. Natura 2000 has created numerous jobs
and improved community governance effectiveness. For example, Hoge Kempen
in Belgium, a former coal mining area facing economic recession risks, has pro-
vided over 400 jobs and achieved annual direct economic benefits of €20 million
through the establishment of a national park with support from Natura 2000
special funds [8]. Natura 2000 is committed to building “green spaces” in pro-
tected area communities to strengthen residents’ sense of community identity
[13-15] and has established stakeholder participation mechanisms that incorpo-
rate multiple actors into protected area management decision-making, improv-
ing community governance [16].
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2 EU Natura 2000 Protected Area Construction and Man-
agement

Building and managing the world’ s largest regional protected area network
faces numerous challenges. Natura 2000" s success is attributed to adequate
support from policy, administrative, and funding resources, as well as efficient
and multi-party coordinated organizational operations. Five mechanisms—com-
pliance supervision, decision-making and implementation, strategic planning,
funding support, and technological innovation—provide key support for the ex-
pansion and governance effectiveness improvement of Natura 2000 (Figure 1
[Figure 1: see original paper]). Over its 30 years of preparation and operation,
Natura 2000 has continuously summarized management experience and opti-
mized management measures, forming a management system with legal basis,
overall coordination, scientific decision-making, effective incentives, and proper
supervision.

2.1 Compliance Supervision: Consensus-Based Regional Legislation
as the Foundation

The compliance supervision mechanism provides a legitimacy foundation for
Natura 2000, constraining all member states and participating actors within
a behavior framework centered on conservation principles, and laying a solid
foundation for subsequent administrative and policy resource allocation.

2.1.1 Taking Biodiversity Conventions as the Legal Basis EU coun-
tries concluded the Convention on the Conservation of European Wildlife and
Natural Habitats (also known as the Berne Convention) in 1979, and issued the
Birds Directive in the same year. In 1992, they became the first signatories to
the Convention on Biological Diversity and issued the Habitats Directive. The
Nature Directives, comprising both the Birds Directive and the Habitats Direc-
tive, form the legal basis for nature and biodiversity conservation in all member
states. Through regional legislation, the EU responds to international biodi-
versity conservation conventions, standardizes and strengthens the EU’ s legal
framework and institutions for biodiversity protection, and promotes policy and
action coordination.

2.1.2 Initiating Legislative Processes from the EU to Form Laws
and Regulations Recognized and Jointly Followed by Member States
Natura 2000 was established and operates according to relevant EU acts. Rele-
vant acts are proposed by the European Commission, discussed by the European
Council, and revised and approved by the Council of the EU together with the
European Parliament. After approval by 55% of member states in the Council
(representing at least 65% of the EU population) and a majority vote in the Eu-
ropean Parliament, they become legally binding regulations for all EU member
states or implementation chapters for European Commission policies (Figure 2
[Figure 2: see original paper]) .
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2.1.3 Promoting Member State Compliance Through Regional Legis-
lation The Nature Directives are the main basis for judicial decisions related
to Natura 2000. Meanwhile, the European Commission has formulated several
related regulations such as the EU Invasive Alien Species Regulation as supple-
ments, which together with the Nature Directives form the legal foundation of
Natura 2000 (Table 2 ). EU member states and the EEA carry out Natura
2000 construction and management work under this legal framework, effectively
improving their capacity and effectiveness in fulfilling international biodiversity
conservation commitments.

The European Commission can sue seriously non-compliant member states in
the European Court of Justice. If a member state is found to be non-compliant
after review, it must make improvements without delay. The European Court
of Justice can order member states to comply with judgments and implement
conventions, and may also impose economic penalties. According to Article 191
of the Treaty on European Union, violations of laws and regulations related to
Natura 2000 are classified as particularly serious offenses.

2.2 Decision-Making and Implementation: Emphasizing Multi-
Stakeholder Participation

The EU resolution process and the whole-process participation of multiple stake-
holders in decision-making and implementation provide a representative founda-
tion and reasonable decision-making support for effectively coordinating multi-
party active participation in Natura 2000 construction.

2.2.1 Coordinating Multi-Party Opinions and Implementing Top-
Down Natura 2000’ s decision-making and implementation mechanism follows
the existing EU process from top to bottom (Figure 3 [Figure 3: see original
paper]), with emphasis on coordinating opinions of all member states. Heads
of EU member states discuss the development direction and strategy of nature
and biodiversity conservation at the European Council, using Natura 2000
as an important strategic implementation platform. The European Commis-
sion, through its European Environment Agency (EEA), coordinates Natura
2000-related policy formulation and organizes and coordinates decision-making
arrangements among member states. Each member state authorizes different
management agencies for Natura 2000 management, supervision, and direct
operation according to its national conditions.

2.2.2 Establishing a Whole-Process Participation Process for Stake-
holders Natura 2000 has conducted extensive beneficial explorations of stake-
holder participation in protected area management processes. The EEA points
out in its management guidelines that stakeholder participation helps promote
sustainable development and public interest realization [8,9,16], including pro-
moting information sharing to make decision-making processes more open, fair,
and credible; improving relevant parties’ awareness and responsibility for eco-
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logical conservation; and providing broader perspectives and more information
for decision-making, thereby improving decision quality and sustainability. To
this end, the EEA has issued guidance documents multiple times, calling on
Natura 2000 site managers to attach importance to stakeholder participation in
developing management plans, establishing management agencies, jointly imple-
menting conservation, knowledge sharing, and education and training, thereby
promoting whole-process stakeholder participation [17,18].

2.3 Strategic Planning: Large-Area Vision and Cyclical Planning

The strategic planning mechanism fully considers holistic biodiversity conserva-
tion needs and develops management plans that conform to biodiversity conser-
vation mechanisms, providing a scientific foundation for Natura 2000.

2.3.1 Conducting Strategic Planning Based on Comprehensive Moni-
toring Data The EU uses Natura 2000 protected sites as a foundation to sup-
port European ecological conservation strategic decision-making through large-
scale data collection. The EEA and related nature conservation research institu-
tions collaborate to conduct surveys and publish the State of Nature in the EU
report every six years. This report evaluates the status of nature and biodiver-
sity conservation in Europe under the Nature Directives framework, providing
detailed data and scientific support for EU strategic planning.

2.3.2 Coordinating Comprehensive Biodiversity Conservation Plan-
ning Across the Region Natura 2000 construction follows principles of
European-wide, holistic, and connectivity. The European Commission leads
member states in conducting European biodiversity conservation strategic plan-
ning at European Council regular meetings and special sessions [18]. The EEA
assesses EU territory as a whole, and based on respecting each member state’ s
own biodiversity conservation laws and regulations, coordinates the entire region
to propose conservation strategies that each country needs to implement. This
approach helps increase the internal connectivity of Natura 2000 and improve
overall conservation quality [6], and can avoid some unnecessary conservation
measures to reduce protection costs. For example, following EEA recommenda-
tions, Austria reduced the conservation level of plateau moss species that are
not endangered from a European perspective.

2.4 Funding Support: Standardized Funding Application and Review

The funding support mechanism provides a feasibility foundation for Natura
2000, mobilizing the enthusiasm of member states to carry out biodiversity
conservation work, guiding work directions and conducting performance assess-
ments through effective methods to improve governance effectiveness.

2.4.1 Diversified Funding Support Mechanism In 2015, the European
Council’ s most recent assessment showed that all Natura 2000 sites require ap-
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proximately €5.8 billion in annual operating funds, mainly from member state
finances and EU biodiversity conservation funds. Between 2014-2020, the EU’
s comprehensive annual budget allocated approximately €550-1,130 million to
Natura 2000 [19]. The European Commission, seizing the opportunity of COP15,
issued a joint statement calling on multilateral development banks to incorpo-
rate biodiversity conservation into their actions and expand nature financing to
achieve the UN’ s 2030 Sustainable Development Goals.

Meanwhile, Natura 2000 also receives support from EU policies on agriculture,
forestry, fisheries, and regional development funds. After years of exploration,
the EU has combined financial instruments such as the LIFE program to provide
seven fundable project options for Natura 2000 sites in its management guide-
lines (Table 3 ). These seven funds all originate from the European Commission
budget and are disbursed to eligible applicants (generally individuals, groups,
or enterprises) through a project “application-approval” mechanism. Among
them, the LIFE program fund provides main funding support for Natura 2000
and fully covers 25 specific tasks in the Natura 2000 implementation guidelines.
The other six funds are large-scale EU funds supporting development and con-
struction in various fields, which can provide funding for Natura 2000 in projects
related to protected areas in relevant fields [13,20]. Each fund has its own fo-
cus in supporting Natura 2000 to achieve its own goals (Table 4 ). For example,
the European Agricultural Fund for Rural Development (EAFRD) requires that
more than 35% of its funded projects be used for farmland transformation and
rural sustainable development; the European Social Fund (ESF) requires that
75% of funds be used for projects in regions with per capita GDP below 75%
of the EU median. Thus, Natura 2000 has established a multi-fund mechanism
with special funds as the mainstay and other comprehensive funds as support,
linking Natura 2000 construction and management with other EU sustainable
development goals and promoting synergy.

2.4.2 Using the Funding “Application-Approval” Mechanism to
Achieve Performance Evaluation and Supervision The European
Commission uses a funding “application-approval” mechanism to achieve
performance evaluation and supervision of Natura 2000 site management.
In 2014, the European Commission provided a guiding policy tool called
the “Prioritized Action Framework” (PAF) for Natura 2000, aiming to assist
member states in clarifying their biodiversity conservation priorities within
a 12-year cycle. The feasibility of the plan and its match with the national
PAF are key to whether the site can successfully apply for relevant funding.
Funds are applied for every six years and evaluated every three years. This has
brought Natura 2000 sites into a planned management stage, filling the gap
where nearly half of Natura 2000 sites lacked long-term, cyclical management
plans before 2014 [17].
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2.5 Technological Innovation: Long-Term Monitoring and Data Shar-
ing Empowering Scientific Management

Based on Natura 2000 monitoring data and management practices, research and
management institutions in the EU and globally continue to carry out research
and innovation, providing a scientific foundation for the sustainable development
of Natura 2000.

2.5.1 Scientific and Standardized Site Selection and Data Recording
Natura 2000 site applications must complete standard data forms developed by
the EEA. Information corresponding to each Natura 2000 site is recorded and
reviewed during the application, proposal, and establishment processes. The
EEA also feeds back the assessment results of site data forms (mainly report-
ing threats and pressures to site biodiversity) to site managers as an important
reference basis for developing local conservation management plans and for con-
servation effectiveness assessment [21].

2.5.2 Data Disclosure After standardized data collection, Natura 2000 data
is published on its official website and compiled into annual summary reports.
Data disclosure positively influences the feasibility and reliability assessment of
conservation policy implementation and conservation effectiveness monitoring,
and helps summarize excellent management models and methods [22]. By com-
piling panel data to assess the impact of EU biodiversity development plans, it
empowers macro decision-making [23]. By promoting standardized data collec-
tion methods and making them public, it further expands the application scope
of Natura 2000 data [24].

2.5.3 Scientific Research Cooperation Facilitating Management Model
Innovation Natura 2000 conducts extensive scientific research cooperation
with EU research institutions and other global research institutions and uni-
versities. Through more than 20 years of continuous monitoring and research
follow-up, it has achieved efficient information integration and diversified uti-
lization, providing more powerful support for scientific management decision-
making of protected areas and providing detailed data support and research
samples for disciplines such as ecology and geography [8,11-13,19,20,22].

3 Implications

3.1 Implications for China to Promote Global Biodiversity Gover-
nance

The “30$x$30 target” proposed in the Kunming-Montreal Framework is an
ambitious yet arduous task. Currently, biodiversity conservation status varies
worldwide and is generally not meeting expectations. Factors such as global
geopolitical games, economic downturns, and the COVID-19 pandemic have led
to funding shortages, posing risks of further weakening biodiversity governance
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implementation [25]. As the COP15 presidency, China played a leading role
in facilitating the adoption of the Kunming-Montreal Framework and urgently
needs to explore a practical and feasible implementation pathway to promote
the framework’ s execution and play a leading and exemplary role in global
biodiversity governance [26].

Natura 2000 has successful experience in promoting multi-country biodiver-
sity conservation cooperation and managing large-area protected area networks,
which has important reference significance for China to promote global biodi-
versity governance. China can draw on the five major mechanisms of Natura
2000 s successful operation to promote the construction of global and regional
transnational protected area networks in areas important for global biodiver-
sity conservation, vulnerable areas urgently needing enhanced protection, and
regions with certain political and economic cooperation foundations, providing
practical and feasible implementation pathways for achieving the “30$x$30
target.”

e Drawing on the EU’ s experience of promoting Natura 2000 con-
struction through existing regional cooperation mechanisms, and relying
on the Belt and Road Initiative, China-ASEAN Comprehensive Strategic
Partnership, Shanghai Cooperation Organization, Greater Mekong Sub-
region Economic Cooperation, and other intergovernmental cooperation
mechanisms initiated and participated in by China, China can initiate
and lead the establishment of a batch of regional transnational protected
area networks, playing a leading and exemplary role in global regional
protected area network construction.

e Calling on regional international organizations with good cooper-
ation mechanisms, such as the Association of Southeast Asian Nations,
African Union, and Union of South American Nations, to promote regional
transnational protected area network construction.

o Initiating several international scientific programs on global bio-
diversity and important habitat surveys and assessments led by China
to clarify the baseline conditions of areas important and vulnerable for
biodiversity conservation, and gradually establish international standard
systems for biodiversity and important habitat surveys, assessments, and
data to provide scientific data support for global regional protected area
network construction.

¢ Launching integrated planning for holistic protected area networks to
increase protected area connectivity and layout rationality.

¢ Advocating that regional international organizations with legisla-
tive bodies promote regional biodiversity conservation legislation based on
the Convention on Biological Diversity to lay a compliance foundation for
regional protected area network construction.

o Exploring diversified funding mechanisms that fully utilize the
Global Biodiversity Fund, global and regional international organizations,
international NGOs, and member states’ relevant funds to support
regional protected area network construction.
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3.2 Implications for China to Strengthen the Construction of a Pro-
tected Area System with National Parks as the Mainstay

National parks are of national importance. China is promoting the construction
of a protected area system with national parks as the mainstay and the world’ s
largest national park system. Despite initial achievements, building and manag-
ing such a vast protected area system still faces a series of problems, including
funding shortages, prominent conflicts between conservation and development,
insufficient multi-party participation, and unreasonable spatial layout [27,28].
Natura 2000’ s resource support and organizational operation systems provide
good experience for solving problems in large-scale protected area network gover-
nance and have important reference significance for China to further strengthen
the construction of a protected area system with national parks as the mainstay.

(1) Promoting a national-led, multi-party participatory decision-
making and implementation mechanism. Currently, China’ s protected
area construction and management adopts a traditional path of national leader-
ship, local implementation, and encirclement protection, without yet forming a
feasible multi-party participation mechanism, and the channels and boundaries
for participation by various social sectors are not clearly defined [26]. China
can learn from Natura 2000” s decision-making and implementation mechanism
to strengthen the construction of a whole-process multi-party participation
system for protected area management in China, achieving co-construction,
co-governance, and sharing of the protected area system with national parks as
the mainstay.

o (larify the participation methods and scope of all social sectors in national
park and protected area legislation, standardize enterprise concession and
social organization collaborative governance models.

o Establish and improve institutional systems for multi-party participation
such as scientific decision-making and consultation, agreement-based con-
servation, public welfare donations, concessions, and volunteer systems,
giving full play to the initiative and important roles of research institu-
tions, social organizations, enterprises, the public, and communities in
the construction and management of the protected area system with na-
tional parks as the mainstay, promoting co-construction, co-governance,
and sharing.

(2) Promoting a macro-coordinated, holistic strategic planning mech-
anism. China’ s protected area system with national parks as the mainstill has
overlapping designations and protection gaps, and lacks good coordination with
ecological red lines and territorial spatial planning due to different planning
entities [29]. China can learn from Natura 2000" s holistic planning strategy
to optimize China’ s protected area system planning by coordinating national
territorial spatial planning and control standards.

e Macroscopically coordinate and optimize the planning layout of China’ s
protected areas. On the basis of the National Park Spatial Layout Plan,
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promote the overall spatial layout planning of the protected area system
with national parks as the mainstay, fill important protection gaps, and
improve protected area connectivity.

e Deepen the “multi-plan integration” reform to promote the mutual con-
nection and consistency of the protected area system with national parks
as the mainstay, ecological red lines, and territorial spatial planning in
spatial terms, and ensure close coordination in control requirements to
form a synergy.

(3) Promoting diversified investment and whole-process coverage
funding support mechanisms. By 2035, China plans to basically complete
the construction of the world’ s largest national park system in terms of total
area. Under the current economic slowdown, strengthening the promotion of
building a protected area system with national parks as the mainstay faces
potential funding pressure. China can learn from Natura 2000’ s experience and
introduce a multi-sector funding support mechanism into China’ s protected
area work to achieve better funding integration.

o Establish a comprehensive funding mechanism based on the special funds
for natural protected areas from the forestry and grassland system, sup-
plemented by national major projects from various departments such as
national biodiversity surveys, ecosystem protection and restoration, and
rural revitalization, to ensure comprehensive funds cover all major busi-
nesses of various protected areas.

o Further optimize protected area concession and agreement-based protec-
tion systems to attract social capital, public welfare organizations, and
other investments in the construction of the protected area system with
national parks as the mainstay, ensuring that capital investment conforms
to the functional positioning of protected areas.

(4) Standardizing data collection and management and building plat-
form integration to empower technological innovation mechanisms.
China’ s protected area system with national parks as the mainstay currently
suffers from scattered data, information silos, and single-use methods, and has
not yet formed a powerful big data synergy effect [30]. China can learn from
Natura 2000" s experience in site data monitoring and public data platform
construction to integrate numerous data and information sources within China’
s protected area system and build a big data platform for China’ s protected
areas.

o Take the lead in establishing basic data collection standards and norms
for national park construction and management, gradually improve mon-
itoring and statistical systems, establish a basic information database for
China’ s national park system to serve scientific research and management
decision-making for national parks, and gradually extend it to other types
of protected areas [31].

e Build a big data platform for China’ s protected areas, establish data
sharing mechanisms, share data through thematic datasets, common
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databases, and visual displays, promote scientific research, and support
management decision-making.

o Cooperate with future protected area construction and management per-

formance indicator systems, collect relevant data to reflect conservation
progress, and improve the scientific management level of protected areas.

References

1.

10.

11.

12.

13.

14.

Johnson C N, Balmford A, Brook B W, et al. Biodiversity losses and
conservation responses in the Anthropocene. Science, 2017, 356: 270-274.

. Shepherd E, Milner-Gulland E J, Knight A T, et al. Status and trends in

global ecosystem services and natural capital: Assessing progress toward
Aichi Biodiversity Target 14. Conservation Letters, 2016, 9(6): 429-437.

. Dudley N. Guidelines for Applying Protected Area Management Categories.

Gland: IUCN, 2008.

. Watson J E M, Dudley N, Segan D B, et al. The performance and potential

of protected areas. Nature, 2014, 515: 67-73.

. Opermanis O, MacSharry B, Aunins A, et al. Connectedness and connec-

tivity of the Natura 2000 network of protected areas across country borders
in the European Union. Biological Conservation, 2012, 153: 227-238.

. Muller A, Schneider U A, Jantke K. Evaluating and expanding the Euro-

pean Union’ s protected-area network toward potential post-2020 coverage
targets. Conservation Biology, 2020, 34(3): 654-665.

. European Environment Agency. State of Nature in the EU: Results from

Reporting under the Nature Directives 2013-2018. Copenhagen: European
Environment Agency, 2020.

. Zisenis M. Is the Natura 2000 network of the European Union the key

land use policy tool for preserving Europe’ s biodiversity heritage?. Land
Use Policy, 2017, 69: 408-416.

. Schweitzer J P, Mutafoglu K, Brink T P, et al. The Health and Social Ben-

efits of Nature and Biodiversity Protection: Annex 1: 20 Cases. London,
Brussels: European Commission, Institute for European Environmental
Policy, 2016.

Mitchell R J, Richardson E A, Shortt N K, et al. Neighborhood envi-
ronments and socioeconomic inequalities in mental well-being. American
Journal of Preventive Medicine, 2015, 49(1): 80-84.

Gantioler S, Rayment M, Brink T P, et al. The costs and socio-economic
benefits associated with the Natura 2000 network. International Journal
of Sustainable Society, 2014, 6(1-2): 135-157.

Lovell R, Wheeler B W, Higgins S L, et al. A systematic review of the
health and well-being benefits of biodiverse environments. Journal of
Toxicology and Environmental Health, Part B, 2014, 17(1): 1-20.

Brink T P, Badura T, Bassi S, et al. Estimating the Overall Economic
Value of the Benefits Provided by the Natura 2000 Network. Brussels:
Institute for European Environmental Policy/GHK /Ecologic, 2011.
Environment Directorate-General (European Commission). The

chinarxiv.org/items/chinaxiv-202403.00337 Machine Translation


https://chinarxiv.org/items/chinaxiv-202403.00337

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

ChinaRxiv [$X]

Economic Benefits of the Natura 2000 Network: Synthesis Report.
Luxembourg: Publications Office of the European Union, 2013.

Wolch J R, Byrne J, Newell J P. Urban green space, public health, and
environmental justice: The challenge of making cities ‘just green enough’
. Landscape and Urban Planning, 2014, 125: 234-244.

Barnes M D, Glew L, Wyborn C, et al. Prevent perverse outcomes from
global protected area policy. Nature Ecology € Evolution, 2018, 2(5): 759-
762.

Strzelecka M, Rechcinski M, Tusznio J, et al. Environmental justice in
Natura 2000 conservation conflicts: The case for resident empowerment.
Land Use Policy, 2021, 107: 105494.

Paloniemi R, Apostolopoulou E, Cent J, et al. Public participation and en-
vironmental justice in biodiversity governance in Finland, Greece, Poland
and the UK. Environmental Policy and Governance, 2015, 25(5): 330-342.
European Commission. Guidance Handbook—Part I: EU Funding Opportu-
nities in 2014-2020. Luxembourg: Publications Office of European Union,
2014.

European Commission. Biodiversity Expenditure in the FU Budget, Part
II—Fund Specific Guidance Documents, Final Report. Luxembourg: Pub-
lications Office of the European Union, 2015.

Sitzia T, Campagnaro T, Grigolato S. Ecological risk and accessibility
analysis to assess the impact of roads under Habitats Directive. Journal
of Environmental Planning and Management, 2016, 59(12): 2251-2271.
Arlidge W, Bull J, Addison P, et al. A global mitigation hierarchy for
nature conservation. BioScience, 2018, 68(5): 336-347.

Gilbert N. Funding battles stymie ambitious plan to protect global biodi-
versity. Nature, 2022, doi: 10.1038/d41586-022-00618-4.

Huang B R, Ma Y H, Huang K, et al. Strategic approach on promoting
reform of China’ s natural protected areas system with national parks as
backbone. Bulletin of Chinese Academy of Sciences, 2018, 33(12): 1342-
1351. (in Chinese)

Ouyang Z Y, Du A, Xu W H. Research on China’ s protected area sys-
tem classification. Acta Ecologica Sinica, 2020, 40(20): 7207-7215. (in
Chinese)

Wei F W, Ping X G, Hu Y B, et al. Main achievements, challenges, and rec-
ommendations for biodiversity conservation in China. Bulletin of Chinese
Academy of Sciences, 2021, 36(4): 375-383. (in Chinese)

Cai X M, SuY, Wu B H, et al. Theoretical debates and innovative practices
of the development of China’s nature protected area under the background
of ecological civilization construction. Journal of Natural Resources, 2023,
38(4): 839-861. (in Chinese)

LiY, Cai F, Sun HY, et al. Thoughts on the construction of national park
big data platform. Forestry Construction, 2019, (2): 10-15. (in Chinese)
Ma K P, Zhu M, Ji L Q, et al. Establishing China infrastructure for big
biodiversity data. Bulletin of Chinese Academy of Sciences, 2018, 33(8):
838-845. (in Chinese)

chinarxiv.org/items/chinaxiv-202403.00337 Machine Translation


https://chinarxiv.org/items/chinaxiv-202403.00337

ChinaRxiv [$X]

Notes:

The United Kingdom participated in Natura 2000 construction as an EU mem-
ber state until its official “Brexit” on February 1, 2020.

The Institute for European Environmental Policy (IEEP) calculates the eco-
nomic benefits of Natura 2000 as a credible range based on multiple evaluation
scales. The report emphasizes that only a small portion of economic benefits
are reflected in cash transactions, with even less direct revenue flowing into pro-
tected areas. The extremely high economic and social value of protected areas
is usually not directly visible.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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